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(57)Abstract: 

PURPOSE: To provide an electroluminescence element 
excellent in thin film performance capable of generating high 
brightness emission by containing a tetrafunctional styrene 
compound of satisfying a specific formula. 
CONSTITUTION: When contained a tetrafunctional styrene 

compound of satisfying a chemical formula as shown by a .. , ( 

formula I, an organic electroluminescence element is obtained * V , % * 

excellent in thin film performance capable of generating high ^ s /; * " ^ y ' iV ^ k J 
brightness emission. In the formula, Ar: tetravalent aromatic v ^ 

hydrocarbon radical of 6 to 20 carbon number, Rl to R8: allyl w * ;^ ■ ^ t> . v * 



radical of 6 to 20 carbon number replacing or nonreplacing , .fi X'— t; t; — C^. 

hydrogen atom or allyl radical of 1 to 6 carbon number, R9 to 8 1 ^ \' | - ^ * 1 :i 

R12: allyl radical of substitutional group or nonsubstitutional 6 1 y 

to 20 carbon number or heterocyclic radical of 4 to 1 8 carbon 
number. 
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A r ' — — ^ jy — A r « — > — A r 

o o 



(III) 



[0 0 4 6] (5Jtt>. Ar' -Ar ! StfAr' »4«l 7/? -l/>S9iW^. B&St UT^SSSt 



^'j^M. tri^uas<**ws*L 7<j 



i ~ i o a>7)i,*)m. i~io 0>r;un*s>g 
x«->7/g£aW'=>*i5. £«>HtS5£ (id xtt 
(ni)T7^$n*^^!fi, wmfmv>ho>im*\s 
i<\ -asss (id xii aw-v&ztiziksmamzm 

[0047] 
Hfc2 2] 



(I -BuPBD) 



N - N 



N - N 



[0 048] 



CH, 



(O) c »» (O) 



Hb2 3] 



N — N 



[0 04 9] 



Ht2 4] 



(0 0 5 0] 6*1-5. 9^<-5> (1 9 8 9*P) K|W^SnT(/*5**1i-v>77' 

[0 0 5 1] TAppl.Phys.Lett. j f|5 %148 J» -;US§#^££W§£<h*n?i*-5. &*5, iETLftA 
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Sim. Si Cm. CdS%fc£<Dmm&Ji^U#ll5$h 

[oo5 2] mz. ^.mwtyt&fo&m^ttEL&rz 
mfrz^wmm** &®&(Dm-tti¥ti\z-3 

m^o>mtmkiz~D^T$$m-$-z>£. ^-rmm^m± 
\z. vmonmm. mz\mmm#mfre>fc*im 

£f£l/<t£l 0~2 0 Onm©«ffl<P 

nm\ztzz>&o\z. mfr$>wy*v>trtetLo>jmz 
~chz>-^S£& (i) T^*iS4Wfii*^u;Wfc&*Wfc: 

-eo^f^Ni. tm?%5m®\zm^z&® 

mmt£2\z£om&z&> -mztf-btmm&5 o~ 
4 0 0-c, g^an o '~i o-' Pa. mm&m. o i 

~5 0nm/sec. gffii&iS- 5 0~+ 3 0 0*0. & 

\,\ %.]zz.<D5mM<»M!m^ *v>±\zmm®mfr?> 

teZm&Z. lum&TF, $?£Kfcfc5 0~2 0 0nm 

<Dfflme>mm\zte%>& o \z. m*jim$&$*n y?v> 
Vte£(DMb;\z£K)mf&^, Ma»s;ii:<t 

f^sc^v^Tn. mm¥*mzLT, mm. mm. 
m&tymztmrz z. t & 
[oo5 3] w^. ~ttv>wffl%\zmi^mmm. 

msmmfimt una. Mz\m.mtmtiLv>±{z. m 
mm. nmzMm. #ytoi4iwwiv*-WDtt 
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[0 0 5 4] ilffi/IHL^ffo&g/S^/Bi 

ccwBwwfemi. msmmimm&tm&mz&v 
*u£fct>. mz. z.<niEiL&xmm<v±\z. 
mm/mm** wee i,m-<mmo^^t:mm.\z lt 

f8:ttSc:£l;:<fc9, i?M<*>EL*^aif#6n-5. tofc. 

so ®/nttHa/®m^&zEL%?<Dmmz^ 
o>%. z.<Dmtmv>±.\z, wf^mmm^^wm 

tt> jfc<»n?i:©±K, f&ffitiraBEL^©fm<z)«£ 

stj^icut. mm, n^tzKM, mm. lE-smx^m. 
m, mmmmzimvxb^K 

30 [0 0 5 5] COck^ldUT^nfc^WWWtUEL 

m-\z. mm&&mft%%fe\z\*.. mmz * . mm 

[00 56] 
40 J;0S&C#K«BBT*. 

[00 57] 
HK2 53 



(20) #M¥6 - 1 3 2 0 8 0 
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6ttx + - 
BrH.C CH.Br 



P (OCHiCHi)i 



BrH.C C H .8 r 



O t O 

II II 

<H.CH,CO),P H.C^ ^CHt f» (OCH.CH.). 

0 O O 

(H,CH,CO),P H.C" ^CH, P (OCHiCH.)i 



P H ■ G 



C - 0 . (CH.). COK.OMSO 




< I > 



[0 0 5 8] 1. 2. 4. 5-^h7** (^D^^ 
;W ^<>-fcf> 25. 0 g (0. 0 5 6 ^Jk A 1 d r i c h 
«0 tMU>KhUX5 : -;i'44. 7 g (0.2 6 9^) £ 

«1 3 onc-^Ktes-tbto n-^-y-> 

±Cr^ &*>tl1t&mX6te> JRM36. 5g (*R3*9 4 
9(0 . BM&4 9~52. 5*C-U*^)fc. 7nb>& 
fiBUfcfc'fc CH-NMR, S*:fh7^;^> 
(TMS) . i§«: CDC 1, ) 
6=7. 1 ppm (s. 2H. 4»'6®^SSSOH) 
5 =4. Op Dm (q, 16H. X h^S^-CHa - 
(DR) 

6=3. 35ppm (d. 8H. s 1 P — C Hi fiy Zf } ) > 
2ftDH. J = 2 0Hz) 

6=1. 2 0 ppm (t, 2 4H, Xh*>/g©-CHs 
-OH) 

TF&ofc. &tC. HO)Jjx^5}s>SSXXx^2. 0 g (0. 0 
0 3^Er;W . ^>y7i7 >2. 8 g (0. 0 1 B^EJW *5 
<fc££*7'J"5A- t -^h4-v-H2. 1 g (0. 0 1 3^e;0 
*v»^^;UX-»^*H (DMSO) 305U»Jyh;H3 
J&89U (1 8~1 9X:) \ZX&j&Z-ikr^ &*>tl 



HXfiO. 9g 0K$S3 8%) , M&2 31. 5~2 3 
M 2. 1 H-NMR (S*P:^h^^ 

5 L ;^7> (tms) . tm-.cnci, ) s^cdis 
*. 

6-7. 1 ppm (s. 4 OH, *J87xx;i,CDH) 
6=6. 6 ppm (s. 2H. ^t7iZU>(DH) 
6=6. 7 ppm (s, 4H, tl/7^>C0H) 

m/Z=7 9 0 (M* ) -C*ofco 

^^^tc^^to)^ ( ( ) ratt-ISte) . c.,H<«<t 

^ L/T 

C : 94. 0 396 (94 1 A%) 
H: 5. 9 7% ( 5. 86%) 

(8) ^-g-^snT^i-s^tAqtssnfco 

[0 0 5 9] -&J$0lj2 
[006 0] 
Hfc2 6] 



(21) 



3**4 - A 
BrH.C CH.Br 



BrHiC 



P (OCHiCHi)i 



CHiB r 



(II iC H i C 0)|P H . C 

0 
I 

(HiCHiCO)iP H , C 



P H , ~ - - - 



CHi P (OCHiCfi.)i 
0 

it 

C H i P (OCHiCtli)i 



C-0 (CH,), COK, DMSO 



*C H 



C H = 




*c a 



<t6« < 2 0 > 



#M¥6 - 1 3 2 0 8 0 
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{006 1] 3. 3' . 5. 5'.— 5rh^=tv* (^D* 

>ww e^x-jno. 5g (o. otio^M £M*)> 
suh'jifiHT. 28 g (o. i o^e;w <&F^iai 1 0"C 

•CK^Stirfc. n-A+t>5 0 5'JU>> 

hJUT^t-S<tg^^ttg»«c#:l5. 5g G£SJ») *» 
*§£*lfc. 'H-NMR (M& : ; rb?*?-)W> 

y> (TMS) . mi : CDC 1. ) 8JI£©$g5i. 
6=7. 3ppm (s. 4H. $>bO>\±y 3.—U>m<» 
H) 

6=7. 1 ppm (s. 2H. tp>b<D\Z7 x—U>m<t> 
H) 

6=4. 0 ppm (q, 1 6 H. X h^^S©-CH> - 
OH) 

6=3. 1 ppm (d, 8H. 11 P-CH* tiy7*)>{f 
©H, J = 2 0Hz) 

6=1. 2 ppm (t. 24H, Xh+v'gGJ-CHs - 
(OH) 

T&o/to c<D&Kft>flfex^;i<2. 5 g (o. o 
0 3 s4)V> . ^>>y7iy>3. 1 3 e (0. 0 1 7^E 
M *J:0*U>>A- t -^h+S'Hl. 7 g (0. 0 1 5 

Wl'yUHMr K 3 5 5 U U v 
U ^ifi (18-1 9*C) \ZT%&Z-&tz~ &*>tlfcM 



XM&-$dm&* *9J—)VS 0 5 'J U y b^&W&n 

te, »RflD. 8 1 g (JR>£2 8*5) , Bfc&2 2 3 — 2 2 5 
tre&ofo, 1 H-NMR CUpi:^!*-?*^ 

->7> (TMS) . &«t: CDC 1, ) «!jj£(D&S. 
(5=7. 2 p pm (s. 40H, TjcJSS^xnJKDH) 
6=6. 5~*7. 2 ppm (m. 1 OH, ffiifcfcf^x— U> 
*5j;^trx;KDH) 

m/Z = 8 6 6 (M' ) 
40 *%\z5x%m\<m$k ( ( ) fiii^M) . C..H s .<t 
LT 

C : 94. 0 75* (94. 1 9%) 
H : & 9 3X ( 5. 8 1%) 

T&ofc. £tb^6. B«ja>4TOX5PU;Wb&4& (2 

[0 0 6 2] £fifc#J3 

{0063] 

Hfc2 7] 




[0064] &mi2<Dm&<»m±<totvT±mik£m 
Am. o 6 g#e.nfc* <fc^A<Di£tmaew5ia?. 

m&\Z 1 7 7 ~ 1 7 8W$>^fc> ' H-NMR 

(Sm:^h^^^;k>^> (TMS) , JgJK: CDC 

h ) aife^s. 

5=7.2ppm (s, 3 OH. x~)l&(DH) 
6=6. 6~6. 9ppm (m. 9H. *-£>G>kr7:£r:ix> 
Sft*s£tft^JKDH) 

6=3. 9 ppm (q, 2H, Xh+v'gO-CH* -0) 
H) 

6=2. 8 ppm <d, 2H, "P-CH, fjyZfVXf 
CDH, J = 20Hz) 

6=1. 2 ppm (t. 3H. Xh*v-a<0-CH, © 
H) 

m/Z = 8 38 (M* ) T?*ofc^<t«k0, ft-^jA^ 

^X^^J^&*^-&^A1. 0 g (0. 0 0 1 2*JM . 
4, 4 h*W/7iy>0. 3 8 g (0. 0 0 1 
6*;». ^Dtt'JOk- t -l/M^KO. 2 2 g (0. 

oo2*;w (dm so) 305 

U U y MUKflMU £ifi ( 1 8~2 CC) trT,Kft£ 



^nfcefefeafcifite. «RSo. 2 3 g (OT2 1 %) . m 

&l 3 8~1 4 7raoL Sfc, 1 H-NMR 
ip:-rh7*7-;k>7> (TMS) , *gj«:CDC 
1.) 

6=7. 2 ppm (s. 38H, 5^^xX;USCDH) 
6=6. 4~~7. 2 ppm (m. 1 OH, +i>e:?x— U> 
i5«fctffcf-;U0>H) 

6=3. 6 ppm (d, 6H, * h*S^®H) 

m/Z = 9 2 6 (M* ) T?£ofc= 

,£Lbfc6, Btt©4fc*&X*Ti;jKb&#| (2 3) fttftjft 

[0 06 5] ^fifeMl 

2 5tntnX7 5ranXl. lmmC0^XSftLh(3^ft-t^J; O 

js£ 1 o o nm» i Toji mmz^sm tmt&.h<D 

SO ^-^3-J-JM±SD ICTS^MSl 5 0^2 0^1 
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<D-7*>Uis7~> (LXF* CuPctBST. ) S2 0 0 

N. N' -tf^ (3-^7i^W -N, N' -s> 
7i-;h CI, 1' ~M'Jy.-)V) -4. 4' -v>7 
i> (£TF* TPD<kB£fo ) £2 0 0mgAM. $6 
I'SijoqEU 7f>I«®t!)^- h£dfiB0f 1 T#S 
a-utte^ (8) •cssnsi, 2. 4. 5-^h^+ 
X (2. 2-i>7*-)V\Z-)l) *>V> O^T* (D 
PV) . BtBg-f. ) £2 0 0mgAnfc. jfcHT?, £ 
£B£4X1 0" PaSnS^BELfc^. CuPc0A~p 

i£#o. i -o. 3 nm/®^mm3mmi±\zm%\sxm 

m 2 0 nm©C u P c £©<h#©g«til& 

M3Wti/r2 1 5c*tswhu m%m®. 1-0. 3 

n m/#-C±|BC uPc @0>±ICT P D &2$tf LTflOT 
4 OnmCDTPDM&^tfc. ~0><i;£<O&*£ifi&t>^ 
MT&o/!:. C<0«fcolCUT|5£^fcCuPc®«hTPD 
Ji<Z>2Jf#. iE^L^AttJjIISKgE^-rS. (D 
PV) 4 B©A^fcfl^^-M3»«UT2 5 0 , C 
*TiN&U ifM. 1-0. 3nm/«>t?±fBTPD 
®O±ir^UT^t|p4 0nm©^tSSr|S:^fc. # 

II. cin3so#^®smigufc^^a^g*^ 
7?, ^uy^isi^ffirajn^^-hUN'j^ (8-*y 

»jy-JW TJWS-^A (£CF. AIqj tUft-To ) £ 
2 0 0mg*AtlT^S«lC^Ufc. V^* 
i"7AU#> 1 g feAtUfctU 75r>«0DiSKlni#te^ 

htmyj "rs 0 omg&Anfc^>^x>ss!/^ 

v h tS«S1f ICg^PUfe, -£<D*fc 1 x 1 

0"' PainfiftEELfc. MBE^v A 1 a. £A«ft£tf- 
b£2 7 OlC*T!inlfcU SS^US«0. 1~0. 3nm/^ 
T$6ft«_hK:A 1 q, £&3£UCJBSJS4 0 nm©A 1 q 

H'SmLTl&Sfti&gl. 4-2. Onm/»l?Y^i^ 

mffi&mi>*7 7 5iJ7M7/cm' G)«8fe&tfcii 
n. tf— #ifc&4 9 4 nmfflB l ue G r e e n<D^| 
yt&'&fiu <KZ>&g<t>&&\Z2 5 0 c d/irf T?&*3. 
?§}£2pmo. 6 OJU-jO/WU&aifc. ^6n/i^t 

ii. (dpv) < Bomti&etmz-m-zztft* 



#W¥6 -132080 
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(dpv) « Bfrznmyttimztitt. 

[0066] $ffiM2 

2 5mmX7 5mmXl. 1 m(Dtf77.&ffi±.\zMmmz.£ 0 
J?c? 10 0 nm© I TOM (B&lfilCffi^) fcifcttfcfcO) 

f—t-isai-fr&m) izTmSMM 1 5 0*CT72 0#fHJ 

rfraRwjK^e (b («o is) osis^uy 

-ktou * u y^>K©^?ai^^- h e u p c 

£2 0 OmgAtl, SfcJiJcD^eU ^T->^-hCD^t 
illJRK: T P D * 2 0 0 m g A*l, £ 5 tdjgijO^ U ~?r> 

©©isi/tijtm*- ^ kmm 2 -vftbtitciksm ( 2 

0) T?^tlS3 r 3' . 5. 5' (2. 

2 - y 7 x-;i/en;w tf 7 inji^ (ot» (d p v) 

4 B i tBg-To ) £2 0 OrngAiU, S^il 
*4X10 < PaSl?«EELfc^ CuPctDAofc^ 
ISMft3j?-htCjl«LT3 5 OlCSTlMI^U. Mm&£ 
0. 1 ~0. 3 nm/®T*Mm&mtiiJi\Z.tmisTSm2 

0 nm®c u p cmzmnc* z.<D£-2c»MtiLmmiz& 

ffl«l/T2 1 5*CSTiJI5mu 38^jia?0. 1 ~0. 3 nm 
u P c JgOiKT PD*^UT^>94 0 
nm<J0TPD@*|S:ttfc» 3©ch€WS«ii^^tat? 
&?tz. tTG)<tQ{c:LTISW^CuPc@ci:TPD@© 
2®*i, IE?L&A^^i^^T-5o ^^T. (DP 
V) 4 B i ©AofcMafiffl&tf- MrffimLT2 9 6t: 
3rClm!»U mmmm. l-0. 3nm/f3>T?JilETPD 
»(D±{ri!^f LTJBt®4 0 nm<DSS^®*!4ttfe<, * 

*U ^>lft«)ffilft*^- h^A 1 q a * 2 0 0 
mg*A*lT^^«l3^U^. v*^lC. 7^->^ 
U >J?> 1 g fcAM*:^ U y^SKDfi^Eili^^- H t IS 
•7-f -V— 5 0 0mgSrAtl^>^5 = ->8St/^^ry h 

atTMELfc. Mffi^. Alq, «Atlifc*K-h£2 
7 O'CSTM&U 3«gfiiffi0. 1-0. 3 nm/#T?»t 
®±ICA 1 q, &tmVX«m4: 0 nm03A 1 q> fS 
m-fftAai-ffl^) MtTT, «>7<-V-A 

mmv-ctm&gn- 4-2. 0 nm/^T?v^y^s 

Stlfco ^©jRf©ITO«i«««:U. V^->C 
A-ffiSSrfitffitLT. ilCSill 0V*$Umlsrz£Z*>> 
l«5W12 5'J7>^7/cm' (DtS^jm. tf 



45 

—?a££4 6 2 nmfflB 1 u e<rmt$:%t^ Z.0>£% 

<Dtm\t2 4 o c d/m* -u&d, fwamsa. 6 4^ 

^>/WT<&^£. #6tl/c^7tfi> (DPV) 4 B 

1 «H#^<hesf-grr5d£a>£ (dpv) < b i 

[006 7] 2Stffi#J3 
l£SS#l 2 TSBJfcfl tLtffll, ^dt-&*9 (2 0) (DftfrO 

\z&m\ z-mzt&Ak&m (23) T^$ns3- 

(2, 2-s> (4-^h+i/7i^) trn;i^-3' . 

5. 5* -hUX (2. 2-VV3:-)V\i-)l) t7i 
CSTF. (DM-DPV, ) 4 B i tBS-T, ) £ffl 

(/\ £aMb£&<D«£a)|»cD#- hias* 3 2 8t:{^ 

2 tmrnzmp^n^tu #enfc 

S^OITOmffi^BifiltU V^^A-^SSIS 
ffitLT. WM\ ov*fliiqL/^tc:^. tSM^^U 
3 5UZ>^7/cm a t:-?i&&48 
5 nmCDG reenish Bl ue<Dfflt&Wz. d 

»t^wssEfi2 Hcd/m' -e&o, zammto. 
5 2;j^-^>/w?*^>fc. ^tifeS^aa, (dm— 

(DM-DPV, )« B i fr%<D-%ft£Jf£§&'&tltZ, 

[0 0 6 8] tmmi 

2 5nroX7 5nmXl. 1 mm© #7 * SftLh (C^fe [I £ 9 
iftS 10 0 nm(!) I TCH8C (B&ffitStSli) £|»7£:t>0> 

*-±isai-)Utm \zxmmmi 5 otn?2 o^k 

rtn&cDj&f&a (B*g?SE*ffi w) m nmsavv? 

-izmfe u * u y^>sa<7)jg^ai[i^#- h u p c 

£20 OmgAtU SfcSiJ©^ U 3/^>3g/tf- 
id»{3TPDSr2 0 OmgAtL $"ol3J©^'J 
$i©&J/d)«- blZi&mt VT&f&Ltz 1 . 3. 5 
-hUA (2. 2-i?7irj^W t!7iZ^ 

[0 0 6 9] 

Wt2 8] 



C = C H C H =^=>C 



[0 0 7 0] (£TF> (DPV) , BtUfcT. ) £2 0 
Omg^infc. &£®£4 x l 0" P a*T« 
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ffiLfclk CuPc <OAofcaTOnM#- M::iI*LT 
3 5 OlCirejtalHtU %mmo. 1 ~0. 3 nm/#tfiS 
TOtStg-hfCj8^LTmiP2 0 nmCDC u P cJifciJ 

P D (DXzi frhm&Mtf- h L T 2 1 ST^-Cia 
SftU PSJ^jgSO. 1~0. 3nm/U>-C±32CuPcg0) 
_htdTPD*j83f LTJSH4 0 nmCDTPDEfcffttt 

to z.<Dt zoimmum fciHT*ot<, coj^icl 

TSfrtfeC u P c StT PDJI© 2 iEJLftAfftSI 

jo m\zt&m-?z>. tow. (dpv) s u<DXr}tzmm 
sft^-hfcamuT2 4 5 < c*T?itmu. &*fjgm 1 

~0. 3 nm/#-C±iaTPDJiCD±l3^UTK®4 0 

- MCA 1 q, & 2 0 0mgS:XnT^«|CjR3tU 

>K<Effitn}jn&#- h £ffi»7>f ^- 5 0 0 m g £A*l*: 

g£Jf£ 1 X 1 0 * P a*Tf«BELfe. «BE^. A 
lq. S:An^#-h*2 7 0 , C*TiJIimU 
0. 1~0. 3 nm/#1?^3t®_hl:A 1 q, SjSyiSPLTBI 
JP4 0 nmCDA I q» M (Wf-&*M\zmm Srlftlt 

mmm. i nm/^m^^^-a-^t^icv^^ 

^AU^>At)©#-h(3jl«U-a!^JiSl. 4~2. 0 
ICJ;0, A 1 q3g±{OKJP2 0 nm<7)T^>C7A- 

^ mm ifflGiztm) itWf&t*niz. rw^co i to« 

MZmmtU V^^^A-jSliSrlgffitUT. USE 
1 0 VSrflJiPL-fct Cia. mflE^a*t5 S "J 7><^T/ 
cm* 0)Si?f&5»f5fEn> tf-^S[S4 6 0 nm©P u r p 
1 i s h B 1 uedD^ffe. C Oizgto&mt 1 
5cd/m' T&O, 5^1^40. 1 lJk-^>/W"e 
hit^ &t>*tftWm.* (DPV) , B«B*Mi 

m£-3cr%z}zfr*> (dpv) , B^«=.<o^<»:{6ig 
z.(dxo\z3'^x^) Mt^mxD^A-^m 

[007 1] 

mt*m^tzEi.m-\$$w%mzmi. fr-Ditsmsm 
mz&^xnum-rz z. tw^h* 



